SPECI FI CATI ON THERMOSETTI NG RESI N COVPCSI TI ON AND PREPREG AND

LAM NATE BOTH MADE W TH THE SAME BACKGROUND OF THE | NVENTI ON [ 0001]
The present invention relates to a thernosetting resin conposition
which is balanced in all of a metal foil adhesive property, a heat
resi stance, a noisture resistance, a flanme resistance, a netal -stuck
heat resistance and dielectric characteristics (a relative dielectric
constant and a dielectric |oss tgpgent)gad @ in a toxicity and
excellent in a safety and a working environnent and which is suitably
used for electronic parts and the like and a prepreg and a | am nated
pl ate which are prepared by using the sane. RELATED ART [0002]

Ther noseTHERGOSEST NISG aRBS TW ABbMP OsETL ON ANTe PREPRES ANDELBRMINADE CBOTH
parts and the like to which a high reliability is required since a
specific cross-linking struct MAPEt RETEROTHEI SgMRys a hi gh heat

resi stance and a high dinensional stability. Particularly in copper
clad lam nated plates and interlayer insulating materials, a high
copper foil adhesive property for formng fine wirings and a

wor kabi BACKGROUNE a0F yiHE) OMMENWIRE such as boring and the |ike by
drilling and punching are required as well in order to neet

requi rene®@&L¥ or density growh in recent years. Mount i ng of

el ectronic parts produced by using |lead-free solders and fl anme
retardation fihee pfedpahbgényeatéoneqeileddsdu® ta deirmosegntialy resin
problens in recent years, and this requires the higher heat

resi st apreEPandt tare whigtleris| hakaresd sianaélt hdnat mede loff addnvasHia soival
ones. Further, in order to enhance a safety of the products and the
wor ki ngPePRe Flormedt hegdsi Fedl $8ancehepndtsdisttiugg ress s eviposi &i diame
which is constituted only from conponents having a | ow toxicity and
whi ch deRELFHeNGenerdat e 63d 1 igkdes hant t Heaisifenceoo@syd dielechric
bi smal ei m de conmpound is a curing .agent for thernosetting resins

whi ch FRABHAEIEWGSn dil @] ecidhiat iRar a8 @SS, &OPPARBTr estf ande

and a heat. resistance. Publicly known bi snal ei m_de conmpoun do not
have acg‘tﬁ]i‘%?gtrrlé’a S tﬁfl\ﬂet"‘rcpep P8siPndO¥afid t¥hER meﬂﬁsﬁ% 8y &
are used as they are for, thernosetting resins of an .epoxy.curing
base, TR GHbbTAh PhAto ST carY | EPEEhinCaP s “BRGPR: Hias SBEGAPH HvaFsdd
t her ei That, i s, di.scl osed are_cgas (refer to,,faor exanple, a

pat ent WScUC oG abBAtent SBOcURBRL 295G egiithi fy EHESSEt ey
resins .in .whi.ch adduct f. bismal el n de. compounds d ]l nophenol are
br oducad by e Bt At reatT RoP aPoRbTT 00 b e 2N Td used.
However, a yield of the adducts of the bisnal ei m de conpounds and

am nophenol is low, and when they are used for copper clad |am nated
platesFﬁﬁg J ayer insulating materials, the heat resistance, the
wor kabi |t;ﬁ§%§h#he | i ke are short. [0004] Mel am ne resins

whi ch argobg?rnnsetting resins and guanam ne conpounds are excell ent
in an aéhe5|ve property, a flame resistance and a heat resistance,

but they ar eTﬁP%&SQEtﬂlaolrlé@iHst Yaid) QEEEDYCn3ekveqt S tn@ndr {dR€ of
have been involved therern the problens that it is difficult to
produceiiherapset Yahgsh 6Hd €0aPeskei @RS wiithoW wadigra1t &k ge; gpoygt
of nitrogen atom containing organi c solvents such as

N, Ndi mefhilifr@rmagi deeangd t Bsedi Kec WhE £l ANe ofiiigh! ¥ ste@Xictuakd thatebhe

storage stability is short. Further, copper clad | am nated plates and

interl ayeh)ihpsul gti Rg et gli:@! S MG A3EE PRERAT ﬁd RY gHST RgnmkRsi8h9Y e

t hernosetting resins have I nvolved the problemthat they contam nate

vari ou Leal |izqul : ing-higui i

varl cuscabamies] | Laudeaauh A phashRacaund-an e dideaheny

regar di;ng JLRGUARS 8L AG 11§ N5 t,SRaArLd %’Mgh”%oﬁi?e%m f‘c?fbi eshfss apd
or solvi the a

guanam ne conpounds are known as resins ove
property for forming fine wirings and a workability in



Pat ent docunent 7: Japanese Patent Application Laid-COpen No.

145476/ 1991 Patent docunent 8: Japanese Patent Publication No.

61051/ 1987 Patent docunent 9: Japanese Patent Publication 8342/ 1994
DI SCLOSURE OF THE | NVENTI ON [ 0008] In Iight of the above

exi sting situations, an object of the present invention is to provide
a thernosetting resin conposition which is balanced in all of a netal

foi | adhesiMa Ry QRRY tibrid NERN 'ASI3Ree and rf‘?l'eStl‘irk% rb%Slc&tm%g &nd
flame resistance, a netal -stuck heat resistance, a rel ative

di el ect 1,6, FQRSt alite aBdgR: db@! @Gt i1 1 085 to%@%ntt@nﬁleat prr%%%&e?ﬂ@ﬂt%
| am nat €éd pl ate which are prepared by using the sanme. [0

IntenS|E%Ir@gg@&@?egrbgggagﬁdrggeﬁ@ey@5§§ent i nventors |n order to
achi eve the objec escri bed above have resulted in finding that a

thernosetti ”9M6§ﬁtﬂn§OﬁﬁoéﬁbbﬁﬂoﬁﬂﬁpbhﬂQgpﬁoHﬁE@b 589l is@hg lead-free
di substituted phosphinic acid, a nmaleimde conpound, a 6-substituted

guanan Bg1eeFBOWHH OF 1&heY aittadiade oANdr ek epeX halleYehsNELES tRGuired
obj ect described above and that it is advantageously used as a

t her nosghbi N@or e8hiiseAREStA] ONpfdilénd animatedeplitat §ealld® paagENthis
i nventi on has been conpl eted based on the above know edge. [0010]

That isrefigérpsesené iNMMAEY OMeRROVEESSsBahber NAEE! tHHRY heghBr flame
conposition, a prepreg and a | am nated plate each shown below. 1. A

t her mosetbki Bgah€si thenpRssei off eonpehsingal fd¢sa netathswl tiwforder
di substituted phosphinic acid, (B) a naleimde conpound having a

N- subst tsut edhamkel made gty | nofh maheculpgoducCs a drdsubstie t uvedking
guanan ne conpound represented by the followi ng Fornmula (1) or

di cyandeani denmewt, (d¥siaredpadsy resithedravisegtdhgl eassihwoceppayition
groups in a nolecule: [0011] [Ka 1] H2NNNH2 NN (1) (wherein R2
represembscphenyl , copshytutadi| ydplyi nfrombutghpometthoxyhawing a low
benzyl oxy). [0012] 2. The thernpsetting resin conposition according
to the adwovelty emd whihdr elaes heotmgesierade torpougdséB)ahdvilmg hike.
N-substituted rmal eim de group in a nolecule contains a conpound
havi ng a®&Eildi ¢ substituent and an unsaturated nal ei m de group
represented by the following Formula (3) or Forrmula (4), which is a
product proddcedbbymadadnidg (b-ompcainthl eiigi de2 compound havgegtat for
| east two N-substituted naleimde groups in a nolecule with (b-2) an
am ne compowraeiaicg aas e di @héggst iangent exept berht ednpy dirlectric
followng Fornmula (2) in an__organic solvent: [0013] [Ka 2] H2N (Nr(2
) (wherEanpqEerddsdt osepr asehtang ngegépdencry v a@ dheasubzsisiamce -
sel ected froma hydroxyl group, a carboxy group and a sulfonic acid
group; FPlEadhy r EpPuBetisSMal e igentrPPAURRlr 69ennat oMavan al ipHENT
hydrocarbon group having 1 to 5 carbon atoms or a halogen atom X is
an i nt ERACHVENR ¢rith eﬁﬂﬂ”‘yf iZe SR S nddgertherefors whegndheys gheofused
and y iasS SQh:eJ 0014]

are fégatgerosettlng resins of an epoxy curing base,
the problem that the heat resistance 1is short has been
involved therein. That is, disclosed are cases (refer to, for
example, a patent document 1 and a patent document 2)
regarding thermosetting resins in which adducts of
bismaleimide compounds and aminophencl are produced by heating

and kneading without using solvents and used. However, a yield

of the adducts of the bismaleimide compounds and aminophencl



(whérein R2r R3r x and y represent the sanme ones as in Fornula (2);
R4 each reépresents independently a hydrogen atom an aliphatic

hydr ocarbon group having 1 to 5 carbon atons or a hal ogen atom;

[ 0015] [Ka 4] (4) (wherein 112, R3, x and y represent the sane
ones as in Fornula (2); R5 and R6 each represent independently a
hydrogen atom an aliphatic hydrocarbon group having 1 to 5 carbon

atons or. e t n S e r n l
3 ol OeRa, Ry S8 SR B8 0 Bl 3LRY s e

group, an ethel group, a su
foll ow I ) 31L0Q16LEKa 5 ] A;BREDPT egLRHt aied
by i npr gnél;'félémgJ %rn(dgoatllhgg alagase rrarflsel}ll%%qﬁthmt%ﬁg tlﬁergfmseit:tlgng
resin conosit letcTel gl - Venkt 25130¢k t hen
subj ecti ng ?étttétrf)&a' B staé)rel.g{a%}ltl&%l gﬂlang%lgdgﬁitgf%b? ai ned by
Ianinatiq%o@qq nol di ng the prepreg according to the above item3. 5.
The lam nated plate according to the above item4, whereinit is a
metal clad | apelahgdel! 3ee 10kt aBGERDY SSWEriRT G2 tTRR! HeQlilnson Ay
| east one side of the prepreg and then heating, pressing and nolding
it. [OQBlnamine cdiiSoidies "Bt bkB@1M8ALN 1GONNRPSLEAOS §& bREpREEFENta
invention is balanced in all of a metal foil adhesive property, a
heat resi13hRNGRs iR Wikl r£Shed@NEEs i dtdhEdE KESI 8h@PCBredshort of
nmetal -stuck heat resistance, a relative dielectric constant and a
di el ect i GJ19$ 142R0GM .orddthild AV tQWaheXitbiebd ABdel He@KCanvRIved
as well in a safety and a working environment. Accordingly, a
prepreg takdedn ariHat egrehBéies Whtsathave excel | @nffparfor negcepredce
be provided by the present invention using the above thernosetting
resin CempembbeeRinbr irefsibXploapaisian cdl thieHIAWWAPME Ilarge amount
Fig. 1 is a gas chromatographic chart draw ng showi ng a result
obt ai ned fbyn@babyeh ngatomatatitnimiofg t begambiei msdbvewrPountt Bad) N, N-
obtained in Production Exanple 2 by GPC. BEST MODE FOR CARRYI NG OUT
THE | NVERRECHy] G02flhmTde pndsehe Lhkenwhdohshakl hbehexptaknedahdl awat
in details. The thernpsetting resin conposition of the present
i nventi éhei stohagacttabieiltbyisosipsrisi ngrurhhea, nebabesakfiadf laminated
di substituted phosphinic acid, (B) a mal eimde conpound having a
N- subst plated ambeiimtee lgiyeup iinsd atminec ulage(i@)l sa vridubste t ptedared
guanam ne conpound represented by the foll ow ng

by using the above thermosetting resins have involved the

problem that they contaminate various chemical liquids such as
a plating liquid and the like when producing electronic parts
and the like.

[0005]

A lot of cases regarding thermosetting resins prepared by
using melamine resins and guanamine compounds are known as
resins for solving the above problems (refer to, for example,
patent documents 3 to 7).

They are thermosetting resins prepared by condensing
melamine resins and guanamine compounds using aldehydes such

as formaldehyde and the like and improved in a solubility in



Forrmula (1) or dicyandiam de and (D) an epoxy resin having at | east

two epoxy ‘groups in a nolecul e. First, the netal salt of
di substituted phosphinic acid which is the conponent (1Q can be
represented by the following Formula (6): [0021] [Ka 6] Il MO-T-R

r (wherein R7 and Re each represent independently an aliphatic
hydr ocar bon group having 1 to 5 carbon atons or an aromatic

oy drocargeg afﬁ?‘? o1V O ?Egﬁ?aﬁa?’%'z?? L lr 4 ali%*édlceN;gi‘aﬁap%.iEim
i nt 1. 9). T, i i t
ohospnn SEEnBlrdedfebnd aenerdl® BAE THLALSE balhel! SUPSERLE Sfhey
Pat ent ' ' Lai.d- . 0l ;o t ai
et Poplicacion Laiduon e, A0S0LA00E: Alsg 1 SRS B3
di subst |yt pdl B0 PlL0Y o2 d 85 (A0 SSAUIA LOPINGNL RS i poa

possi bl e T0 provide excellen ane resistance, I"'ectric
charactepisti d i resi . T I

in For nu%%%%‘)cas?g@pygﬁgbag{}% Z‘Fé%%ﬁf\f\df?%m t%reé(}% eWpoi Nt s gﬁlrgﬁ?ﬁgl\ﬁn
it possi t Q4 S n f S A : o] n

t he noi s‘ﬂjl?ee ?Jg&? nch@%n &?? itaél(apaf?{g?lcﬁzg gé#y dpﬂrqe e?égllagpAluﬂg?gm%re
the vie i h Lel 1 cact ebhSELES. Eurt her,

Lhe YR 6F LNeopdlel P6LEI SaRIRLOR! BERSLEES, a TloriBHALRST arfl o
Naving 1e & Rrh it DO RUOIBLHOMINE WrRMIN L IR Rkl dhes Uil
to increase a content of phosphorus in the conpound, and they are
parti Cuggéﬂﬁ’eﬂfsefﬂéi%l}’of@ﬁ hyd , ped Twd QI'idpEH]QY! c_r(%@QgZIare produtl® in

mal ei m conmpound having a N-substituted naleimde group in a

ol ecul &asihd DUt &GP RN a(stdﬂlfﬁgU@%%i hpRenvivaple 48 1aR¢ and
N- hydr oxyphenyl'mal ei m de as the nal ei m de conpound havi ng one

N- subst iguH@d nypl ei m de group in a nolecule, and the nal ei m de
conmpound having two N-substituted naleimde groups in a nolecule is
preferred. Also, ThecHBEEI fé fer Compoisrd diaanpgie: ata keashtt Wocument 8)
N-substituted mal ei m de groups in a nolecule which is the conponent
(B) includasdihegr exctimileldd S(ghramimdin® depheimd ) nes hadgsclosed, but
pol y( mal ei mi dephenyl ) et hane, bi s(4- nal ei m dephenyl ) et her,

bi s(4- mpreibliethephany theulente, Se St s aretd)y 1theS5-iHusl-4, doroperty, the
di phenyl net hanebi smal ei m de, 4-net hyl - 1, 3- phenyl nebi snmal ei m der

m phenywenrddabdmilcgi pinde, thal Bl ke dephenaxy) phdnythepedpare is the case
bi s(4- mal ei m dephenyl ) net hane, 2, 2-bis[4-(4- and the |ike. Anong t hem
m phenyendbitbanakedasdeabdd dbsgd- mal ei m dephenyl ) sul f one whi ch have
a high reactivity and can provide the thernosetting resin conposition
wi th a hi gher Fhether esddtahoeedr ésprefeased{rafidr to, for example, a
m phenyl enebi srmal ei m de and bi s(4-rmal ei m dephenyl ) met hane are nore

pr ef er r patkEndmdoisameniteVi oi regaratinige e reimmeseidrigiov ex Biig(s4-prepared by
mal ei m dephenyl )nmethane is particularly preferred in terns of a

sol ubi | ksyngn asguegst £ [Wwopgjleinide qampndivyds tand compeelbriRRlG ngchd
acidic substituent and an unsaturated mal ei m de group which is

pr oducedhpghr e@std ngPtpdycedie walt8pHtde wWomuUNdRhaBaEREC | ed8l venb,
N-substituted nmal ei mde groups in a nolecule as described above with
(b-2) thenappRanabipoufigrRaldeyydn erdprsaiinn ipredicemnd chedl bye,
the following Fornula (2) in an organic solvent is suitably used as

t he Cor@gﬁeﬁgegg)h_ave a low thermal decomposition temperatiure and are

short of a heat resistance against lead-free solders and a
copper-stuck heat resistance which are required in recent
years.

[0006]



[0024] [Ka 7] H2N (Nr(2) (wherein R2 each represents independently
an acidic'substituent selected froma hydroxyl group, a carboxy group
and a sulfonic acid group; R3 each represents independently a
hydrogen atom an aliphatic hydrocarbon group having 1 to 5 carbon
atons or a halogen atom x is an integer of 1 to 5 and y is an
integer of 0 to 4; and a sumof x and y is 5). [D025] The
anm ne conpoun -2) e EFormul a_(2) includes, for .
exanpl e, mamg%%ghen%lﬁ(?%f%ﬁlp%fgﬁ%/?&ﬂ ng- Corg%%l%cg%erqgﬁa as publicly
p- am no i cid, m e i i.d,. 0am_nQbenzagi c_acid
o-anino%gﬁéghggh %&P@E%CF%%%ngﬁ%%%b§%§§%g§%F ont €& nge% phosphorus,
p- am no sul. f Qi i 5-..di roxyaniline, .
S, 5l caPhat et RE SR A%t A tPriceoRb R K5 nat thiEheRSbnERsFPhate
p- am no nQk.,. R-:@m\@ n ZQl i LN Z0ij Ci nd
3,5-dih§g?o%§§ni1?%% ggggﬁge e??ggpngg%tggggﬁgég% nggmé?u%qS such as
sol ubi | | Vi kNt he hesj 0- Am, n enaql i nQ 10
and p- aprSsBharar EPheaLRLhoR PRy FYn " A8 VOB ATe CHAL HBHBROGN
resi sta in en S iculagly ferr fr e
viempoig§$8Fﬁ§?%ﬁ%§?}i%ggha&ggxw¥§¥%bs. [5%26ﬁ5g ?é%%r1¢€%%£ctt?%t
a use r :
U5y " Ehbendhet PengmbeLIbdooammAIh by 40, HRE BELDE CORBOURY.  ave
the malghphgey coppaudh (bl tH AR squivalent ok bheaaine conpoynd; o
(b-2) in terns of a -NH2 group falls pre eragly In-a range
represeqi eflePyride doflstanirngafgual | @haiect At PS16€9U ﬁ?ﬂtﬁé};to)o,f heat
p 0. ang t he

mal ei m de group)/(equivalent in terns of a -NH2 grou

above efsivatfite) alao halitur®rerpsRiI Y idha b9 2c0rifsion
10. 0. The above equivalent ratio falling in the range described above

pr event sed Net 4y msetdHda in@si n from bei ng short of a solubility in
a solvent and the gelation from bei ng brought about and prevents the
t her nosettddowy resin frombeing reduced in a heat resistance. [0027]
The organi c solvent used in the above reaction shall not specifically
be restratedred dvlnieid udegaphaesexaapbst BLEDHOAL has s ol Vagd s/ 1955
as et hanol, propanol, butanol, methyl cellosolve, butyl cellosolve,
propy| eret gty cabcmamotrethy | Taideiscareh tdier | Rkpl i ket ome basa-spkMens,
such as acetone, nethyl ethyl ketone, nethyl i1sobutyl ketone,

cycl ohecaaayad oodd the |i ke, ether base solvents such as
tetrahydrofuran and the |ike, aromatic solvents such as tol uene,

xyl ene Patesitt yloewaeand 3t hdapakese nP4tege nPalohi @ thidrg Mool verHsst /Aesl? as
di et hyl f or mam de, di net hyl acet am de, N-nethyl pyrrolidone and the

li ke, Satfamt- cdmtaientngdsollagans sseudtatas:tdi e hidaisiod okaflé-apdnt b .
| i ke. They can be used alone or in a mxture of two or nore kinds

t her eof67942/1998Anong t he above organi ¢ sol vents, cycl ohexanone,
propyl ene gl ycol nononethyl ether and nethyl cellosolve are preferred
in terMatenta dutunsnt t§; dagacgekofatandnArpldi gty cheidt9rah No.
nononet hyl ether are nore preferred in terns of a low toxicity.

Propyl éa&78V¢€8IL nonomet hyl ether which has a high volatility and is
less liable to remain as a residual solvent in producing the prepreg
i s par Pr&ansr I9p pueendy red. Japanes@ Fed eako Anp lofcatienor gahd«Opet vEnt
is preferably 10 to 1000 parts by mass, nore preferably 100 to SOO
parts By8Rd8418A8 particularly preferably 200 to 500 parts by mass
per 100 garts by mass of the sum of the mal ei m de conmpound (b-1) and
t he anFaAEeBEMsOEvERenly- 2): JapanegpnPasehtndimp ise tdepurkaigl-Ggan No.
organi ¢ solvent to 10 parts by mass or nore nmakes the solubility
suffi cl8Af7§/BPBh, and controlling it to 1000 parts by mass or |ess
prevents the reaction tinme from bei ng extended too nuch. [0028]

The reBetfdh deppeent u?e Jararasefaiients@ubd izetdonnre pLepber 4BBY

Patent document 9: Japanese Patent Publication 8342/1994



(4)* (wherein R2, R2, x and y represent the sanme ones as in Formul a
(2); R5 arld R6'each represent independently a hydrogen atom an

al i phatic hydrocarbon group having 1 to 5 carbon atons or a hal ogen
atom and A is an al kyl ene group, an al kyli dene group, an ether

group, a sulfonyl group or a group represented by the foll ow ng
Formula (5): [0032] [Ka 10] [0033] The conponent (C) is a

6- substi tuted guanam ne conpound represented by the foll ow ng Formul a
(1) or dicyandi am de. The 6-substituted guanam ne conpound

represe )..lncl udes, for exanple,

2, 4- di aﬁ%@sﬁﬁiﬁg ?—*ﬁiIgﬁﬁgI%ﬁ | ed benzoguanani ne,
2,4-dianH%%bg}nethyl-s-triazine cal | ed acet oguanam ne,

2, 4-di am'o-"6-vi nyl -s-triazine and the |like. Among them
benzoguanam ne_and 2,4-di am no-6-vinyl-s-triazine which have a high
reactivity angnwﬁﬁgﬁtcéﬁ%gg%%iﬂEPY$eg%&%ﬁkﬁgh%é?uﬁﬁk?%ﬁané% ahdecheof
| ower dk%kpcé ig cEnsIant are more preferred, and benzoguanamine is
particularly %? FoF - ¥ T T he 15 e%boipﬁpvdfjea Rovrheigtosatding resin
sol ubi || in.a.solyent. Dicyandiamide is particularly preferred as
vel | frg%}ﬁPhglgﬁéﬁp\é’ﬁﬁF%‘ tlﬁa%j’%r]ta”i%de)%éleﬁl@ntoﬁ n? al'et 3t agelst aghppiye
in the i nd ca ovide the higher heat resistance and the

| ower d?gpggngé ébn@?gﬁt%gﬁ StAAESTt & PP HRRpERSFPELSFRBCE: a flame
substi t m ne, co d esented by Forpula (1) and )
dicyand?%ﬁ?%ggﬁgé'be%hseQB?%Tcgnﬁgﬁatﬁgﬁz [0%%%}5€¥%¢%ﬂ] W NFelatjve

(wher ei g4 se yl thyl,. al lyl. vigyl, butyl, t hoxy
or benzgIl%{?}((f/??ig{8[900%5%}%p arﬁdf:‘ea acor%gﬁeeﬁ%rl(lﬁ) Eﬁﬁ?l E%ggenge and” a
speci fi e SLri | an st _is_an epoxy .resin having two
or nnréﬁgﬁ%ﬁvgg?%ﬁpé %%hgﬂﬁgﬁgcgﬂgFgaﬁhka F%glé%@, Q%ﬁlﬁ&éﬁHQQJthe
gl yci dydat hers of a bisphenol A base, a bisphenol F base, a biphenyl
base, a novol ac base, a multifunctional phenol base, a naphthal ene
base, ammlggyclic base and an al cohol base, glycidyl anm nes,

gl ycidyl esters and the like. They can be used alone or in a mxture

of two or nometknadget &%e%gﬁ_—ché\gpfaﬁ@%cﬁﬁgh&{@'EE&&&?@%M&%&% in

di cycl opent adi ene type epoxy resins, nap | ene r'i ng-containin

epoXy Iesids, tdi BERMYVet YBR QBFRL SRS SP*LBAB/J aﬁ%éykggﬁgggﬁp%’

resins, phenol novolac type epoxy resins and cresol novol a

epoxy rfdsidisigar enPt eler eRerhs S iy VEEUPR M s iHigeClddSrising a
characteristics, a heat resistance, a nDisture resistance dand & hetal

foi | adlkesilvesplepesty, daBdbbbetat&y clppaniiadigne JHRE CROX Y185 hETe
t he bi phenyl aral kyl type epoxy resins, the biphenyl type epoxy

resi ns camgiotihd, phen®t sutswiol e do/ PuARMOh d ESIRAScRE BP! %iﬁ&ﬁﬁﬁﬁ.ﬁﬁ.dtde
fromthe viewpoints of dielectric characteristics and a high glass

t ransi &ndn arengresat uresidhnepbsnehenepglead ERARRY JESHSa@dt|he
di cycl opent adi ene type epoxy resins are particularly preferred from
the vi éipdsnedvbnaagepasliyeuasd beak thermbasteinf0086in compofition
content of the conponent (A) contained in the thernosetting resin
conposEeronaof lahénptedentlatwent | @hel Spresehtt 0ipvehetdR! Yhdst 0O
parts by mass, nore preferably 5 to 70 parts by mass and particularly
pref er aphyleted Bosedrers the mswdanetledgtQ0 parts by nmass of a sum
of the nmasses of the conponents (B) to (D) in terns of a solid

matt er . [®Q]ing a content of the conponent OMto 1 part by nass or
nore enhances the flanme resistance, and setting it to 98 parts by
mass or | esSThatevbsit sthhepireabntedinseandenapd oviiceadnest veripsaner
from bei ng reduced. The contents of the conponents (B) to (D)
cont ai el ncempos heiomseat pbrgpresgi andoapdsntinetecdl H1ke ePreseNtshown
invention are set preferably as follows in terns of a mass based on
100 pa#e¥ovy mass of a sum of the masses of the conponents (B) to (D)

1. A thermosetting resin composition comprising:

6



A content of the conponent (E) is set to preferably 0 to 50 parts by
mass, norée preferably 5 to 40 parts by mass and particularly
preferably 5 to 30 parts by nass based on 100 parts by nmass of a sum
of the masses of the conponents (B) to (D) in terns of a solid
matter. Setting a content of the conponent (E) to 50 parts by mass or
| ess prevents the noldability, the adhesive property and the flane
resi stan from,bej ng reduced. [ 003 An. inorganic filler can
opt i onal Hélﬁﬁﬁig éﬁ&%ﬁéﬁ;ﬁiidgﬁgl%LfegoppﬂépPﬁ%+ﬂD§%%@4ng resin of
the presgnt invention. .The exanples.of .the inqrganic filler include
silica, Mca? tEPeS LA8Pt ??Iﬂ%qq}s)mgr heivd 89 ot &Y SRS i tadeda nBafis i Rade

gl ass, antinony trioxi de, calciumcarbonate, quartz powder, alum num
hydroxiéﬁ?nﬁﬁd%%§1Sﬁﬁﬁ§ﬁ%§Xide and the |like. Among them silica,

| um d i.d . i hyd id f d f h
ot Uy 0 e, B0, PRA0SST I x| s, 206 SferrSL Lo Lhe e
t he f'agglﬁ%wi%hﬁ%%%mu§§d#EZL%§ﬁ§?€géﬁéH£%ﬂ5£F§§ﬂrOX'de are nore

preferr since”t hey ar tent of the

F).i . 300 t : f b,
20 Lo 200 pat s W5 Rnckoatl AP Br 1\ 4Lt BPaDI PR t B 58S pai 52

by mass, bas g%gn 100 parts by mass of a sum of the masses of the
conmponent's ? to (D) interns of a solid matter.Setting a content of
t he conp?gggi](F) to 300 parts by mass or |ess prevents the

nol dabil ity and the adhesive property from being reduced. [0039]
Publicl¥ gnFTn t hernopl astic resins, elastoners, flanme retardants,
organic filléers and the like can optionally be added as resin
conpositions to the thernosetting resin conposition of the present
invention to sygh anyext ey, that the properties of the thernosetting

resin are not &aﬁﬁ@@d?ﬂ/’ The exanpl es of the thernoplastic resin
i ncl ude pol ytetraffl uor get hyl ene, pol yet hyl ene, pol ypropyl ene,

pol ystyrene, poly Nene et her resins, phenoxy resins,

pol ycarbonat e resins| polyester resins, polyamde resins, polyimde
resins, xylene resing, petrokggn1resins, silicone resins and the

| i ke. [0040] The exanpl és of the el astoner include

pol ybut adi ene, pol yacrylonitrile, epoxy-nodifiedpol ybutadi ene, mal ei c
anhydr i KRR | 8d pERIsFEadiSerhelpenometbdilf | eal Jadl ybuingilendutyl,
carboxy-nodi fi ed polyacrylonitrile and the |ike. [0041] The
exanpl &LHIOXhLF ReRZ ¥ dant i ncl ude hal ogen base flame retardants
cont ai ni ng _brom ne and chl ori ne, phosphorus base flane retardants
such as 1;?Henyl phosphate, tricresyl phosphat e,

trisdi chl oropropyl phosphate, phosphazene, red phosphorus and the

li ke arfct f?%metﬁ%F%9ﬂ%E€§ﬂ%fr?ﬁéﬁgaﬁmEOﬁaﬁ%@msagg@ﬁda@gaﬁpiﬁbﬁyabove
trioxide, alum num hydroxide, nmagnesium hydroxide and the |ike. Anpbng
the abd$§“?l§ne P@F&F&Qﬂt§?eth@agﬁb§bﬁ%ru§°%EE%P¢Iaﬁﬂ r drarident & addt
the fla retard%pts of, i.norganic natters are preferred in terns of
the enViARSMESIAMEd-e irHE e, REOPRorids daleleFane FeRhrimnt 8 FoE@OURd
conmbi natign with the,flanme retardants of .inorganic matters such as

al uni nglr%vﬁfll@r 0RFdeGhALt he® P ie 8 hafPfc uPBr 1Y FH et Madeimide
vi ewpoints that they,are.in ensi.ve and that the ane resistance
and thgrﬁﬁgtrﬁggﬁgFﬁﬁgg Qyé%ggngpég8ﬁ?nﬂi RIBE @r(gLaPECFQFWEGFcéﬂ)f

0042] .. . .Th | ft ic filler include silicone.
boudet B8 of Gar cOpORHETs OB cpFariiisodihy IBnt) ol Pednyrade,
| | | yst . _pol ypheny! h d_the, like. [0043
"0 ¥ he CBNBPHBL BETAESY 881 HerBmsu: Mo a6p tL hE LB cBaAE I PAYENBFBHPS aRh

i | yent qnt i b d di | uent, solvent. The
Sbove Br AR ECRLE VAR AT 2hot 2K peBiifice aFPPoBER R et e ¥ indacidic

i ncl udes or ex | e, ketogne, base sol vents such as acetone, neth
subsh{:uengrmrepresen ed by the following Formula (2) in yan



A thickness of the base material shall not specifically be
restricted, and the base material having a thickness of, for exanple,
about 0.03 to 0.5 mm can be used. The base materials subjected to
surface treatnment with a silane coupling agent and the |like or
mechani cal |y subjected to fiber opening treatnent are suited fromthe
vi ewpoi nts of a heat resistance, a noisture resistance and a

wor kabi lity. The base naterial is inpregnated or coated with the
resin coﬂﬁ%@?%?oﬁo ¥Ehat an anount of the resin conposition adhered
on the baﬁf ﬂiferial is 20 to 90 % by nmass in terns of a resin
content in% prepreg after dried, and then it is sem -cured
(subjectﬁg %f a B stage) by heating and drying usually at a

t enper at 2 100 to 200C for 1 to 30 mi nutes, whereby the prepreg
of the present invention can be obtained. [0047] The | am nat ed

plate of the present_i tion can be obtained by |am nating and
nol di ng the prepr of present invention. That is, it is

| am nat ed andiﬁﬁ dgyﬂ a constitution in which, for exanple, 1 to 20
sheets of the prep of the present invention are superposed and in
which a netal foil @@gcopper, alum numor the like is disposed on one
surface or both surfaces thef@bf. Conditions in methods of, for
exanple, lamnated plates and nultilayer plates for electric
insulating materials can be applied to the nol ding conditions
thereof,, and the | am nated plate can be nolded in the ranges of a
tenperaﬂﬁ%@rSFnlgé ?%QQ5EREr%F?ﬂ?ﬁﬁﬂﬂdﬁRﬁndR321WOaDOaw@éianéuaShéauEng
time of 0.1 Eo 5 _hours g§ means of, for exanple, a nmultistage press,
a mul ti SEAGECGc fnRpPeSYIroENLi AHBUR, Bl REBOXEnInaEBCRAdeamsShdEngic

machi ne %98 t@e | ik Further, the prepreg of the _present invention
combi ne8 Wt F-8Yi r iig B dref%rresﬁlqsn aegpsientd v i hedeeuemdaton,
nDlded’athifﬁé Einuhtala%er | at e caqage_ roduced as well. EXAMPLES
[ 0048] ELC REIRYCRERTD | AR i AV MR 1 B BxprEbPoRd2tRESH or a
referen xappl es_shown bel ow, but the present invention shal

not be &gé%g?ﬁtggg%y t'héSe B apiese: of 'f g%e pePREr Yarndesabf i nkpmer
cl ad | aggknat ] ates obtain in _the foll.ow ng exanples were

measur %%aﬁd’&sejvg'l i £ b%}ﬁl‘t r?:‘dfxoﬁn&myndsnég hods. [0049] (1)

Eval uvat i fg]a.copper foil adhesive property (copper foil peeling
strength?ﬂ) A base plate for evaluation was prepared by dipping a
copper f&éﬂ%ﬁ am nated plate in a copper etching liquid to thereby
remove the copper foil allowing a band part having a wwdth of 1 cmto
remain, and a peebing str
of an autograph {AG

ngth of the band part was neasured by neans

nuf actured by Shimadzu Corporation). (2)
Measur enment off ghas r|angi tijon tenperature (Tg) A base plate
of 5 nm squar e_f or i

i ol was '/a@gd by di ppi ng a copper clad
| am nated platen a P FﬂéTTZQU|d to thereby renove the
copper foil, and@ glassdransitio nperature thereof was eval uated

by observing a thermal expansion chagpacteristjigc of the base plate for
eval uati on by neans of a TMA test equl pnent (éﬁ&A2940 manuf act ured by
Du Pont Co., Ltd.). [0050] (3) Evaluation of a solder heat

resi st dBerein Rq, ARpase dhdt¥ bépBesentqtiae esdoe enakuasi 9A Wagmula
prepared by dipping a copper clad lam nated plate in a copper etching
li qui d (Bd7t hRr elppchenbeprehenteppierddpeindendny | & Wiegdt@fdn atoandi Bg
on the conditions of 121C and 0.2 MPa for 4 hours by neans of a
pressupéipbBakée twsirosaubpretrdurantdeiciar &d toy i cayBoR atoms or a
Manuf acturi ng Corporation). Next, it was dipped in a solder bath

havi nghalegapeatemy &2 of 288C for 20 seconds, and then an appearance
of the base plate for evaluation was observed to thereby evaluate a
sol der h@&t3Fesistance. (4) Evaluation of a copper-stuck heat

[Ka 4]



A reactor having a volunme of 2 liter which was equi pped with a
thernmoneter, a-‘stirring device and a noisture determning device

equi pped with a reflux condenser and which could be heated and cool ed
was charged with 358.0 g of bis(4- nal ei m dephenyl)nethane, 54.5 g of
m am nophenol and 412.5 g of propyl ene glycol nonomethyl ether
((mal ei m de group equivalent)/(equivalent in ternms of a -NH2 group) -
4.0), and they were reacted for 5 hours while refluxing to obtain a
solution of a naleimde conmpound (8-1). [0053] Production Exanple 2:

i g B- 2) A reactor having a
ch “pasyequ dwth a therponeter, a stirring
device and a i N kCce edqul with a ref |ux
condenser and whilth cqald be(gpated and" was charged with 358.0
g of bis(4- nual eim dephenyl)nmethané, 54.5 p- am nophenol and
412.5 g of propyl ene glycol nononethyl ethef¥ (malejayi de group

equi valent)/(equivalent in ternms of a -NH2 group) = 4.0), and they
wer e reapiteskdiar ®B,heyr sxwanteyr ekbesngtt ¢hebtame ansel uisi da Eorsula

vol une of 2 Iitler

mal ei m de conpound (3-2). The above sol ution was anal yzed by
GPC ( gel {Xjer reatindn Rg heaoht ogpagpdynt el ndaiendeeitlghyd hgidiuoa@n, adath, a an
result thereof is shown in Fig. 1. According to Fig. 1, a peak

of p- amaidghendlc dppdardaxpbdm gheupyi benihy af fan 8l ukirbent iammd or a
about 19 m nutes was not observed, and peaks (B) and (C) originating
i n the &ddicgeon agroducirsl Reris aonfakyBenel mriclps aas &l kylid dpeak grAup,
shows bi s(4-nal ei m dephenyl ) net hane which is the synthetic raw

mat er i alan teidegeaik o), shewd fanvdagircup produgroupprepertedtby blyethe
following chemcal forrmula (7); and the peak (C) shows a

si de-r edeotlilowipgodasmudapdsent ed by the fol l owi ng chenmical fornmula
(8): [0054] [ 0055] [Ka 13] OH (8) [0056] Production Exanple
3: produd¢fPdhlof a nmul ei m de conpound (B-3) A reactor having a
volune of 2 liter which was equi pped with a thernoneter, a stirring
devi ce dK& &Inoisture determ ning device equipped with a reflux
condenser and which could be heated and cool ed was charged with 358.0
g of bis(4- nal ei m dephenyl) et hane, 27.4 g of p-am nobenzoic acid
and 385¢4,g-of N, N digethyl acetam de npl™®i m de group

equi val ems eqyi v, group) = 10.0), and they
were refa at 148§ aynia solution of a mal eimde
compouns Prioduct 1 on Exanpl e .4: prdél),ucti on of a

mal ei m de conpound (B-4) A reactor having a volunme of 1 liter

whi ch waB0@yul pped with a thernonmeter, a stirring device and a

noi sture determ ni ng devi ce equi pped with a reflux condenser and

whi ch cdul A beptteratesyl aipd adoededbyasimpicegetiwig h 0268cbagiof a base

nphenyl enebi snal ei m de, 109.0 g of m am nophenol and 377.0 g of

N, N- di neabetbabt @htlletli¢ nbheimé et Gy presin vedram §itiegui aateding to

terms of a -NH2 group) = 2.0), and they were reacted at 140C for 5

hours tohebileve alba Ut ion 2ofanda tiehneistbdectonpoihdt¢ B 45 . s§9958]

Producti on Exanple 5: production of a mal ei m de conmpound (B-5)

A reactdr Raviawingtesl upbatd obrpieedwhivchlamEnatguigppend wmeRdang the

thernmoneter, a stirring device and a noisture determ ning device

equi ppeRi SPE$E 2 FeF1dbRE diddhsepbaie WiEBh3ecoul d be heated and cool ed

was charged with 442.0 g of 3, 3-

di met hya- 5Te dlanhpatad4pdppeeagrasdhagebPs Fhkeciaboge, 154m5 43 ofherein

p- am nophenol and 496.5 g of propylene glycol nononethyl ether

((mal ei¥§ dés grode tedui wkadnt IMirafigd apbake | abteined obya suNe2 pgsdng) &

4.0), and they were reacted for 5 hours while refluxing to obtain a

sol uti gretorl a fedilei e deatcodpaghd ¢ 551de0069] MredpeebsrgExan®| ehen

production of a nal ei mde conpound (B-6) A reactor having a
heating, pressing and molding it.



with a thernometer, a stirring device and a noi sture determ ning

devi ce equi pped with a reflux condenser and which coul d be heated and
tool ed was charged with 408.0 g of bis(4- nal ei m dephenyl) sul fone,
54.5 g of p-am nophenol and 462.5 g of N, N-di net hyl acet am de

((mal ei m de group equivalent)/(equivalent in ternms of a -NH2 group) =
4.0), and they were reacted at 100C for 2 hours to obtain a solution
of a mal e't ;B de. conpound (6-7). [0061] Production Exanple 8:

producti o %h nal ei ni de conmpound ( 6-8) A reactor having a

vol une of 2 liter i ch was equi pped with a thernoneter, a stirring
device and a notSt \Sﬁbews&%]ﬂﬁ%g it e GARGSIE O t 10Ta ridte wpresent
condenser and whi ch cou] d be heated and cool edl was, charged with 360.0
g of bi SEHAA} 9%etthahel %3 RelGt pthh rpesHole &wprerty,
414.5 g of N, N-di net hyl acet am de ((mal ei m.d roup X

Sui val ht)FS EobPOLFERESR g Semaishile TRABSGROGR) 2 £loRe dRsisiapce,
were reacted 100C for hours, to obtain Qlutign of a . maleimde
compound (r%‘?%f)‘ai._ Eﬁgi] herbhahEFit BhaRRanphe T8l sauiedRchEis constant

leimd -9 A havi f 2.1
Whi ch AR bty BRELEGRERC o PREr FBREEBR: 276k o TRy cbvitd 4RUigItY nd
noi st ur ¢ det er mi,ni N9 dSevi (ig e]c_iui pggge%/i th @ reflux cond%nser ar;_%
whi ch cofl §5€ néated“anG codl'ed Yat e W 8% B Vg IFIens -
bi s[ 4- (4- mal ei,ni_deph h I ,_ 54.5, f,P ' b
and 624, 59 of BYEBITERE. by o HBRoREhA LemErR (e LEN? dERgEBupave

equi val en terms of a ;NH2 grou

/ i i = 4.0), d th
wer e regc}:{':c)éa&(lgegwl\ég%%orﬁnfd coelﬁs'_r s 18" ongi n .Oé%ﬁ)ﬁfdi oﬁ?g% téf%al t@lr%%&é’t
ol oy m qvEnbron 47y Fhe uELVE R AR cihig B o ¥irdomr ¢ or

whi ch was equi pped with a thernoneter, a stirring device and a

noi sture determ ning device equi pped with a reflux condenser and
whi ch cquld &b : and, £0 g@& arged with 282.0 g of 4-

met hy1- %E%gghgﬁgﬁg}r\lg f’gﬂrra gi ?nl“ll%g) 4.%&19 of p-am nophenol and 336.5 g
of N, N di[ggigNhl acetam de ((nal ei m de group equivalent)/(equivalent in
terms of a -NH2 group) = 4.0), and they were reacted at 120C for 2
hours to obtappnsa golutio i 49 semang. (& [ ;
Exanples 1 to]hg% a%dhéo#pa%r%iﬁfméﬁxagd%%?h%%to 8 CE‘L‘EL;J"{}JJ)snegd %%%% &
al um nuppsalt ofpeRidwd @:IJW'anEﬁ%%@ana&e damnact Yyred Ry Ghafbafide
AG ) or an alum num salt of diethyl phosphinate (manufactured by

d ari angoRbodnds (B- et @bt SBldd ofn dHritint edaRBeaPhi pi,ccpei d which
was t he conmponent (A), bis(4-malei mdephenyl)nmethane (nanufactured by
Dai wakasei |ndustry Co, Ltd.), 2,2 -bis[4-(4-

mal ei m dephenoxy) phenyl ] propane (nmanufactured by Dai wakasei |ndustry
Co, LtdeggsprMobe rom esaREenepauUmeE (RvENtreof0) obtained in
Production Exanples 1 to 10 as the nmal ei m de conpound of the
conponentogA)], benzoguanam ne (manufactured by N ppon Shokubai Co.,
Ltd.), acetoguanam ne, 2,4-diam no-6- vinyl-s-triazine or

di cyandi am dihe maradentt UneenhyolkaghallChentrplatied Heloy B ddiails.
6- substi tuted guanam ne conpound of the conponent (C), a phenol

novol ac type ®eoxythesigsgdihg t riede mamengdoaidrion NoA70,thanuiseddiite
by Dai ni ppon Ink & Chemcals Inc.) or a dicycl opentadi ene type epoxy
resin (Ix&ntiadeinanrharbPtd2008l bynuicagirisdnly @ai nd ppebalnisadt of
Chem cals Inc.) as the epoxy resin of the conponent (D), a copolyner
resin afisihgtere st predsgpid rdrhydriidde (- b naladeninbneconilts 4ving
manuf acture by Sartoner Co., Ltd.) or a copol yner resin of

i sobut yd ene-sae tisthtriec amhydimdde ( Eg2oup r dde manmolksabam #600, a 6-
manuf acture by Kuraray Co., Ltd.) as the epoxy resin curing agent of
the commemittutied guasbRinsi ldau@dundl, réposecmeos®: HyO5tBE, following

Formula (1) or dicyandiamide and (D) an epoxy resin having at

i0



1 2-3 45 6 Thernosetting resin conposition (parts by nass)
Conponent ‘«(A) - Alum numsalt (A-1) of nmethyl ethyl phosphinate
10 10 20 20 20 Alum num salt (A-2) of diethyl phosphinate 10

least two epoxy groups in a molecule.
First, the metal salt of disubstituted phosphinic acid

which is the component (A) can be represented by the following

Formula (6):

[0021]
[Ka 6]
o)
I
M~ O0—P—R;
T
Rs (6)

(wherein R; and Rs each represent independently an aliphatic
hydrocarbon group having 1 to 5 carbon atoms or an aromatic
hydrocarbon group; M represents metal selected from Li, Na, K,
Mg, Ca, Sr, Ba, Al, Ge, 8n, Sb, Bi, Zn, Ti, Zr, Mn, Fe and Ce;
and r is an integer of 1 to 9).

The above metal salt of disubstituted phosphinic acid can
be produced by a method described in Japanese Patent
Application Laid-Open No. 2686/2001. Also, it can be obtained
commercially from Clariant AG. Addition of the above metal
salt of disubstituted phosphinic acid as an essential
component makes it possible to provide the excellent flame
resistance, low dielectric characteristics and heat and
moisture resistance.

The metal M in Formula {6) is preferably Al or Na from
the viewpoints of making it possible to increase a content of
phosphorus in the compound and the moisture resistance, and it

is particularly preferably Al from the viewpoint of the

11



Component ( B) 40 Bi s(4- mal ei m dephenyl ) net hane 30 30
2,2' -Bi s[4-(4-mal ei m dephenoxy) phenyl ] propane 30 Mal ei m de
conmpound (B-1) 40 Mal ei m de conpound (3-2)

dielectric characteristics.

Further, Rgs and R;p 1in Formula (6) are preferably an
aliphatic hydrocarbon group having 1 to 5 carbon atoms from
the viewpoint of making it possible to increase a content of
phosphorus in the compound, and théy are particularly
preferably methyl, ethyl or propyl.

f0022]

The maleimide compound having a N-substituted maleimide
group in a molecule which is the component (B) includes N-
phenylmaleimide and N-hydroxyphenylmaleimide as the maleimide
compound having one N-substituted maleimide group in a
molecule, and the maleimide compound having two N-substituted
maleimide groups in a molecule is preferred.

The maleimide compound having at least two N-substituted
maleimide groups in a molecule which is the component (B}
includes, for example, bis(4-maleimidephenyl)methane,
poly(maleimidephenyl)methane, bis{4-maleimidephenyl) ether,
bis(4-maleimidephenyl)sulfone, 3,3~-dimethyl—-5, 5-ethyl-4, 4-
diphenylmethanebismaleimide, 4-methyl-1,3-phenylnebismaleimide,
m-phenylenebismaleimide, 2,2-bis[4-{4-
maleimidephenoxy)phenyllpropane and the 1like. Among them,
bis(4~maleimidephenyl)methane, m-phenylenebismaleimide and
bis(4-maleimidephenyl)sulfone which have a high reactivity and
can provide the thermosetting resin composition with a higher
heat resistance are preferred, and m-phenylenebismaleimide and

bis(4-maleimidephenyl)methane are more preferred from the

12



40 . Mal ei m de compound (3-3) 40 Component (O
Benzoguanam ne. 10 10 10 10 10 Acet oguanam ne 10
2,4-Di am no-6-vinyl-s-triazine

viewpoint that they are inexpensive. Bis (4~
maleimidephenyl)methane is particularly preferred in terms of
a solubility in solvents.

[0023]

Further, the compound having an acidic substituent and an
unsaturated maleimide group which is produced by reacting (b-
1) the maleimide compound having at least two N-substituted
maleimide groups in a molecule as described above with (b-2)
the amine compound having an acidic substituent represented by
the following Formula (2) in an organic solvent is suitably
used as the component (B):

[0024]

[Ka 7]

H@J@ "k

(Rs)y (2)
(wherein R, each represents independently an acidic substituent
selected from a hydroxyl group, a carboxy group and a sulfonic
acid group; Rs each represents independently a hydrogen atom,
an aliphatic hydrocarbon group having 1 to 5 carbon atoms or a
halogen atom; x is an integer of 1 to 5, and y is an integer
of 0 to 4; and a sum of x and y is 5).

[(0025]

The amine compound (b-2) represented by Formula (2)

includes, for example, m-aminophenol, p-aminophenol, o-

13



D cyandi am de Conponent (D) Phenol novol ac type epoxy
resin (D-1) 60.60 60 50 SO 50 Di cycl opent adi ene type epoxy resin

(D-2)

aminophenol, p—aminocbenzoic acid, m-aminobenzoic acid, o-
aminobenzoic acid, o-aminobenzenesulfonic acid, m-
aminobenzenesulfonic acid, p-aminobenzenesulfonic acid, 3,5-
dihydroxyaniline, 3,5-dicarboxyaniline and the like, and among
them, m-aminophenol, p-aminophenol, p-aminobenzoic acid, m-
aminobenzoic acid and 3,5-dihydroxyaniline are preferred from
the viewpoints of a solubility and a yield in the synthesis.
o—-Aminophenol, m-aminophenol and p-aminophenol are more
preferred from the viewpoint of a heat resistance, and p-
aminophenol is particularly preferred from the viewpoint of
dielectric characteristics.

[0026]

In respect to a use ratio of the maleimide compound (b-
1) to the amine compound (b-2), an equivalent ratioc of an
equivalent of a maleimide group in the maleimide compound (b-
1) to an equivalent of the amine compound (b-2) in terms of a
-NH, group falls preferably in a range represented by the

following equation:
1.0= (equivalent of maleimide group)/(equivalent in terms of

a -NH; group)=10.0
and the above equivalent ratio falls more preferably in a
range of 2.0 to 10.0. The above equivalent ratio falling in
the range described above prevents the thermosetting resin
from being short of a solubility in a solvent and the gielation
from being brought about and prevents the thermosetting resin

from being reduced in a heat resistance.

14



Component (E): curing agent for epoxy resin Copol yner resin
(E-1) of styrene and mal ei ¢ anhydri de Copol ynmer resin (E-2) of
i sobutyl ene and nal ei ¢ anhydri de Conmponent (F): inorganic

filler

Crushed silica (F-1) 40 30 40

[0027]

The organic solvent used in the above reaction shall not
specifically be restricted and includes, for example, alcohol
base solvents such as ethanol, propanol, butanol, methyl
cellosolve, Dbutyl cellosclve, propylene glycol monomethyl
ether and the 1like, ketone base solvents such as acetone, -
methyl ethyl ketone, methyl isobutyl ketone, cyclohexanone and
the like, ether base solvents such as tetrahydrofuran and the
like, aromatic solvents such as toluene, =xylene, mesitylene
and the like, nitrogen-containing solvents such as
dimethylformamide, dimethylacetamide, N-methylpyrrolidone and
the like, sulfur-containing solvents such as dimethyl
sulfoxide and the like. They can be used alone or in a
mixture of two or more kinds thereof.

Among the above organic solvents, cyclohexanone,
propylene glycol monomethyl ether and methyl cellosolve are
preferred in terms of a solubility, and cyclohexanone and
propylene glycol monomethyl ether are more preferred in terms
of a low toxicity. Propylene glycol monomethyl ether which
has a high volatility and is less liable to remain as a
residual solvent in producing the prepreg is particularly
preferred.

A use amount of the organic solvent is preferably 10 to
1000 parts by mass, more preferably 100 to 500 paris by mass
and particularly preferably 200 to 500 parts by mass per 100

parts by mass of the sum of the maleimide compound (b-1) and
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40 40 40 Al um num hydroxide (F-2) 10 20 10 Measur enent and
eval uatiorr results (1) Copper foil adhesive property (copper foi
peeling strength: kNNm 1.60 1.65 1.69 1.62 1.61 1.60 (2) d ass
transition tenperature (Tg,*C) 200 20$% 198 230 230 235 (3) Sol der

heat

resi stance Good Good Good Good Good Good (4) Copper-stuck heat

resi stance (T-288, m nute)

the amine compound (b-2).

Controlling a use amount of the organic solvent to 10
parts by mass or more makes the solubility sufficiently high,
and controlling it to 1000 parts by mass or less prevents the
reaction time from being extended too much.

[0028]

The reaction temperature is preferably 50 to 200°C, more
preferably 100 to 160°C. The reaction time is preferably 0.1
to 10 hours, more preferably 1 to 8 hours.

A reaction catalyst can optionally be used, if necessary,
in the above reaction. The reaction catalyst shall not
specifically be restricted and includes, for example, amines
such as triethylamine, pyridine, tributylamine and the like,
imidazoles such as methylimidazole, phenylimidazole and the
like and phosphorus base catalysts such as triphenylphosphine
and the like. They can be used alone or in a mixture of two or
more kinds thereof.

[0029]

The compound having an acidic substituent and an
unsaturated maleimide group represented by the following
Formula (3) or Formula (4) is synthesized by reacting a bis(4-
maleimidephenyl) compound used as the maleimide compound (b-1)
with the amine compound (b-2) according to the above reaction:

[0030]

[Ka 8]
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>60- >60 >60 >60 >60 >60 (5) Mbdisture absorption (water absorption
coefficient: %9 0.5 0.5 0.5 0.5 0.6 0.5 (6) Flanme resistance V-0 V-0
V-0 V-0 V-0 V-0 (7) Relative dielectric constant (1 GHz) 4.2 4.3 4.3
4.0 4.1 4.0 (8) Dielectric loss tangent (1 diz) 0.006 0.006 0.006

0. 005 0. 005
th HN ,/

(F\'s)v 3)

(wherein Rz, Riz, X and y represent the same ones as in Formula
(2); R4 each represents independently a hydrogen atom, an
aliphatic hydrocarbon group having 1 to 5 carbon atoms or a
halogen atom);

[0031]

[Ka 9]

QOO— va

(4)

(wherein R, R3, X and y represent the same ones as in Formula
(2); Rs and R¢ each represent independently a hydrogen atom, an
aliphatic hydrocarbon group having 1 to 5 carbon atoms or a
halogen atom; and A is an alkylene group, an alkylidene group,
an ether groﬁp, a sulfonyl group or a group represented by the
following Formula (5}):

[0032]

[Ka 10]

~O+Or
(3)
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0.005 Table 2 Exanple 7 8 9 10 11 12 Thernosetting resin
conposition (parts by nass) Conmponent (A) Al um num sal t
(Ara) of nmethyl ethyl phosphinate 20 20 20 20 20 20

[0033]

The component (C} is a 6-substituted guanamine compound
represented by the following Formula (1) or dicyandiamide. The
6-substituted guanamine compound represented by Formula (1)
includes, for example, 2,4-diamino-6-phenyl-s-triazine called
benzoguanamine, 2,4-diamino~-6-methyl-s-triazine called
acetoguanamine, 2,4-diamino-6é~vinyl-s-triazine and the 1like.
Among them, benzoguanamine and 2,4-diamino-6-vinyl-s-triazine
which have a high reactivity and which can provide the higher
heat resistance and the lower dielectric constant are more
preferred, and benzoguanamine is particularly preferred from
the viewpoint of a low cost and a solubility in a solvent.
Dicyandiamide 1is particularly preferred as well from the
viewpoints that it is excellent in a storage stability in the
vanish and can provide the higher heat resistance and the
lower dielectric constant and that it is inexpensive. The 6-
substituted guanamine compound represented by Formula (1) and
dicyandiamide may be used in combination.

[0034]

[Ka 11]

X
7‘1/ (1)

(wherein R; represents phenyl, methyl, allyl, wvinyl, butyl,

methoxy or benzyloxy).
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Alum numsalt (A-2) of diethyl phosphinate Conponent (B)
Mal ei m de conpound (B-1) Mal ei m de conpound (B-2)
Mal ei m de conpound (3-3)

[0035]

The component (D) shal; not specifically be restricted as
long as it is an epoxy resin having two or more epoxy dJgroups
in a molecule, and it includes, for example, glycidyl ethers
of a bisphenol A base, a bisphenol F base, a biphenyl base, a
novolac base, a multifunctional phenol base, a naphthalene
base, an alicyclic base and an alcochol base, glycidyl amines,
glycidyl esters and the like. They can be used alone or in a
mixture of two or more kinds thereof.

Among them, bisphenol F type epOoRY resins,
dicyclopentadiene type epoxy resins, naphthalene ring-
containing epoxy resins, biphenyl type epoxy resins, biphenyl
aralkyl type epoxy resins, phenol novolac type epoxy resins
and cresol novelac type epoxy resins are preferred from the
viewpoints of dielectric characteristics, a heat resistance, a
moisture resistance and a metal foil adhesive property, and
the dicyclopentadiene type epoxy resins, the biphenyl aralkyl
type epoxy resins, the biphenyl type epoxy resins and the
phencl noveolac type epoxXy resins are more preferred from the
viewpoints of dielectric characteristics and a high glass
transition temperature. The phenol novolac type epoxy resins
and the dicyclopentadiene type epoxy resins are particularly
preferred from the viewpoint of a moisture and heat resistance.

[0036]
A content of the compeonent (A) contained in the

thermosetting resin composition of the present invention is

19



Mal ei m de conpound (3-4) 40 Mal ei m de conpound (B-5) 40
Mal ei m de conmpound ( 3-6) 40 Mal ei m de conpound (3-7) 40
Mal ei m de conpound ( 3-8)

set to preferably 1 to 99 parts by mass, more preferably 5 to
70 parts by mass and particularly preferably 5 to 50 parts by
mass based on 100 parts by mass of a sum of the masses of the
components (B) to (D} in terms of a solid matter. Setting a
content of the component (A) to 1 part by mass or more
enhances the flame resistance, and setting it to 98 parts by
mass or less prevents the heat resistance and the adhesive
property from being reduced.

The contents of the components (B} to (D) contained in
the thermosetting resin composition of the present invention
are set preferably as follows in terms of a mass based on 100
parts by mass of a sum of the masses of the components (B) to
(D) in terms of a solid matter.

A content of the component (B} is set to preferably 1 to
98.9 parts by mass, more preferably 20 to 98.9 parts by mass
and particularly preferably 20 to 90 parts by mass. Setting a
content of the component (B) to 1 part by mass or more
enhances the flame resistance, the adhesive property and the
dielectric characteristics, and setting it to 98.9 parts by
mass or less prevents the heat resistance from being reduced.

A content of the component (C) is set to preferably 0.1
to 50 parts by mass, more preferably 0.5 to 50 parts by mass
and particularly preferably 0.5 to 30 parts by mass. Setting a
content of the component (C) to 0.1 part by mass or more
enhances the solubility and the dielectric characteristics,

and setting it to 50 parts by mass or less prevents the flame
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40 -Mal ei mi de compound (B-9) 40 Mal ei mi de conpound (3-10)
Component (C) - Benzoguanam ne 10 10 10 10 10 10 Acet oguanam ne

resistance from being reduced.

A content of the component (D) is set to preferably 1 to
80 parts by mass, more preferably 10 to 70 parts by mass and
particularly preferably 20 to 60 parts by mass. Setting a
content of the component (D) to 1 part by mass or more
enhances the heat resistance, the flame resistance and the
moldability in using the thermosetting resin composition for a
prepreg, and setting it to 80 parts by mass or less prevents
the dielectric characteristics from being reduced.

[0037]

A curing agent and a curing accelerating agent for an
epoxy resin may be used as a component (E) in combination for
the thermosetting resin composition of the present invention.
The examples of the curing agent for an epoxy resin include
acid anhydrides such as maleic anhydride, maleic anhydride
copolymers and the like, amine compounds such as
diaminodiphenylmethane and the 1like and phenol compounds such
as phenol novolac, cresol novolac and the like. Also, the
examples of the curing accelerating agent for an epoxy resin
include imiddzoles and derivatives thereof, tertiary amines,
guaternary ammonium salts and the like. Among them, the maleic
anhydride copolymers which improve the heat resistance are
preferred, and copolymer resins of polymerizable monomers
constituted from carbon atoms and hydrogen atoms such as styre
ne, ethylene, propylene, iscobutylene and the like with maleic

anhydride are more preferred since the dielectric constant can
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2, 4-Di am no-6-vinyl-s-triazine D cyandi am de Component

(D

Phenol novol ac type epoxy resin (0-1) 50 50 50 50 50

be reduced. Copolymer resins of styrene with maleic anhydride
or copolymer resins of isobutylene with maleic anhydride are
particularly preferred in terms of a solubility in a solvent
and a compatibility with resins blended.

A content of the component (E) is set to preferably 0 to
50 parts by mass, more preferably 5 to 40 parts by mass and
particularly preferably 5 to 30 parts by mass based on 100
parts by mass ¢of a sum of the masses of the components (B) to
(D} in terms of a so0lid matter. Setting a content of the
component (E} to 50 parts by mass or 1less prevents the
moldability, the adhesive property and the flame resistance
from being reduced.

[0038]

An 1inorganic filler can optionally be added as a
component (F) to the thermosetting resin of the present
invention. The examples of the inorganic filler include silica,
mica, talc, short fibers or fine powders of glass and hollow
glass, antimony trioxide, calcium carbonate, quartz powder,
aluminum hydroxide, magnesium hydroxide and the like. Among
them, silica, aluminum hydroxide and magnesium hydroxide are
preferred from the viewpoints of the dielectric
characteristics, the heat resistance and the flame resistance,
and silica and aluminum hydroxide are more preferred since
they are inexpensive.

A content of the component (F}) is preferably 0 to 300

parts by mass, more preferably 20 to 200 parts by mass and
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50 Bicycl opent adi ene type epoxy resin (0-2) Component (E)

curing agent for epoxy resin Copol ynmer resin (E-1) of styrene
and nmal ei ¢ anhydri de Copol ynmer resin (E-2) of isobutylene and
mal ei ¢ anhydri de Conmponent (F): inorganic filler

particularly preferably 20 to 150 parts by mass based on 100
parts by mass of a sum of the masses of the components (B) to
(D) in terms of a solid matter. Setting a content of the
component (F) to 300 parts by mass or less prevents the
moldability and the adhesive property from being reduced.

[0039]

Publicly known thermoplastic resins, elastomers, flame
retardants, organic fillers and the 1like can optionally be
added as resin compositions to the thermosetting resin
composition of the present invention to such an extent that
the properties of the thermosetting resin are not damaged.

The examples of the thermoplastic resin include
polytetrafluoroethylene, polyethylene, polypropylene,
polystyrene, polyphenylene ether resins, phenoxy resins,
polycarbonate resins, polyester resins, polyamide resins,
polyimide resins, =xylene resins, petroleum resins, silicone
resins and the like.

[0040]

The examples of the elastomer include polybutadiene,
polyacrylonitrile, epoxy-modified polybutadiene, maleic
anhydride-modified polybutadiene, phenol-modified

polybutadiene, carboxy-modified polyacrylonitrile and the like.

[0041]

The examples of the flame retardant include halogen base
flame retardants containing bromine and chlerine, phosphorus

base flame retardants such as triphenyl phosphate, tricresyl
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Crushed silica (F-1) 40 40 40 40 40 40 Al um num hydroxi de (F-2)
Measur enent and eval uation results (1) Copper foil adhesive property
(copper foil peeling strength: kNNn) 1.60 1.65 1.65 1.65 1.65 1.65
(2) Gass transition tenperature (Tg,*C) 240 235 225 245 245 245 (3)

Sol der heat resistance

phosphate, trisdichloropropyl phosphate, phosphazene, red
phosphorus and the like and flame retardants of inorganic
matters such as antimony trioxide, aluminum hydroxide,
magnesium hydroxide and the 1like. Among the above flame
retardants, the phosphorus base flame retardants and the flame
retardants of inorganic matters are preferred in terms of the
environment. Also, the phosphorus base flame retardants used
in combination with the flame retardants of inorganic matters
such as aluminum hydroxide and the 1like are particularly
preferred from the viewpoints that they are inexpensive and
that the flame resistance and the heat resistance are
consistent with other characteristics.

[0042]

The examples of the organic filler include silicone
powders and organic powders of polytetrafluorocethylene,
polyethylene, polypropylene, polystyrene, polyphenylene ether
and the like.

[0043]

In the thermosetting resin composition of the present
invention, an organic solvent can optionally be used as a
diluent solvent. The above organic solvent shall not
specifically be restricted and includes, for example, Xketone
base solvents such as acetone, methyl ethyl ketone, methyl
isobutyl ketone, cyclohexanone and the 1like, alcohol base
solvents such as methyl cellosolve and the like, ether base

solvents such as tetrahydrofuran and the 1like and aromatic
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Good Good Good Good Good Good (4) Copper-stuck heat resistance
(T-288, m nute) >60 >60 >60 >60 >60 >60 (5) Misture absorption
(wat er absorption coefficient: %9 0.6 0.5 0.5 0.5 0.6 0.5 (6) Flane
resistance V-0 V-0 V-0 V-0 V-0 V-0 (7) Relative dielectric constant

(1 Giz) 4.1 3.83.7 4.1 4.1

solvents such as toluene, xylene, mesitylene and the like.

They can be used alone or in a mixture of two or more kinds

thereof,

[0044]

Further, a uv absorber, an antioxidant, a
photopolymerization initiator, a fluorescent whitening agent,
an adhesion improving agent and the like can optionally -be
added as well to the above thernmosetting resin composition.
They shall not specifically be restricted and include, for
example, a UV absorber such as benzotriazoles and the like, an
antioxidant such as hindered phencls, styrenated phencls and
the like, a photopolymerization initiator such as
benzophenones, benzyl ketals, thioxanthones and the like, a
fluorescent whitening agent such as stilbene derivatives and
the 1like, a urea compound such as urea silane and the like and
an adhesion improving agent such as silane coupling agents and
the like.

[0045]

The prepreg of the present invention is obtained by
impregnating or coating a base material with the thermosetting
resin composition of the present invention and then subjecting
it to a B stage. That is, the base material is impregnated or
coated with the thermosetting resin composition of the present
invention and then semi-cured (subjected to a B stage) by
heating or the 1like to produce the prepreg of the present

invention. The prepreg of the present invention shall be
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4.1-(8) Dielectric loss tangent (1 GHz) 0.004 0.003 0.002 0.003 0.003
0.003 Table 3. Examml e 13 14 15 16 17 18 19 20 Thernosetting

resin conposition (parts by nmss)

explained below in details.

[0046]

Known base materials used for laminated plates for
various electric insulating materials can be used for the base
material used for the prepreg of the present invention. The
examples of the material thereof include fibers of inorganic
matters such as E glass, D glass, S glass, Q glass and the
like, fibers of organic matters such as polyimides, polyesters,
polytetrafluorcethylene and the like and mixtures thereof. The
above base materials have shapes such as a woven fabric, an
unwoven fabric, a roving, a chopped strand mat, a surfacing
mat and the like. The material and the shape are selected
according to the uses and the performances of the targeted
molding, and the materials and the shapes can be used, 1if
necessary, alone or in combination of two more kinds thereof.

A thickness of the base material shall not specifically
be restricted, and the base material having a thickness of,
for example, about 0.03 to 0.5 mm can be used. The base
materials subjected to surface treatment with a silane
coupling agent and the like or mechanicaliy subjected to fiber
opening treatment are suited from the viewpoints of a heat
resistance, a molsture resistance and a workability. The base
material is impregnated or coated with the resin composition
so that an amount of the resin composition adhered on the base
material is 20 to 90 % by mass in terms of a resin content in

the prepreg after dried, and then it is semi-cured (subjected
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Conponent (A) Alum numsalt (A-1) of methyl ethyl phosphinate
20 50 10 10 10 10 Aluminumsalt (A-2) of diethyl phosphinate 20

20

Conmponent (B)

to a B stage) by heating and drying usually at a temperature
of 100 to 200°C for 1 to 30 minutes, wﬁereby the prepreg of
the present invention can be obtained.

[0047)

The laminated plate of the present invention can be
obtained by laminating and molding the prepreg of the present
invention. That 1is, it 1is laminated and molded in a
constitution in which, for example, 1 to 20 sheets of the
prepreg of the present invention are superposed and in which a
metal foil of copper, aluminum or the like is disposed on one
surface or both surfaces thereof. Conditions in methods of,
for example, 1laminated plates and multilayer plates for
electric insulating materials can be applied to the molding
conditions thereof, and the laminated plate can be molded in
the ranges of a temperature of 100 to 250°C, a pressure of 0.2
to 10 MPa and a heating time of 0.1 to 5 hours by means of,
for example, a multistage press, a mnultistage wvacuum press,
continuous molding, an autoclave molding machine and the like.
Further, the prepreg of the present invention combined with a
wiring board for an inner layer is laminated and molded,

whereby a multilayer plate can be produced as well.

EXAMPLES

(0048]

Next, the present invention shall be explained 'with

reference to examples shown below, but the present invention
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Mal ei m de conpound (13-1) 40 40 30 40 40 60 Mal ei m de conpound

(8-2)
(8-4)

Mal ei m de conpound ( 8-3) Mal ei m de conpound

shall not be restricted by these examples.
The performances of copper clad laminated plates obtained

in the following examples were measured and evaluated by the

following methods.

[0049]

(1) Evaluation of a copper foil adhesive property (copper foil
peeling strength)

A base plate for evaluation was prepared by dipping a
copper clad laminated plate in a copper etching liquid to
thereby remove the copper foil allowing a band part having a
width of 1 cm to remain, and a peeling strength of the band
part was measured by means of an autograph {(AG-100C
manufactured by Shimadzu Corporation).

(2) Measurement of glass transition temperature (Tg)

A base plate of 5 mm square for evaluation was prepared
by dipping a copper clad laminated plate in a copper etching
liquid to thereby remove the <copper foil, and a glass
transition temperature thereof was evaluated by observing a
thermal expansion characteristic of the base plate for

evaluation by means of a TMA fest equipment {TMA2940
manufactured by Du Pont Co., Ltd.).

[0050]
{3) Evaluation of a solder heat resistance

A base plate of 5 mm square for evaluation was prepared
by dipping a copper clad laminated plate in a copper etching

liquid to thereby remove the copper foil, and it was left
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40 -

Mal ei m de conpound (0-5) Mal ei m de conpound ( B-6)

Mal ei m de *conpound (8-7)

standing on the conditions of 121°C and 0.2 MPa for 4 hours by
means of a pressure cooker test equipment (manufactured by
Hirayama Manufacturing Corporation). Next, it was dipped in a
solder bath having a temperature of 288°C for 20 seconds, and
then an appearance of the base plate for evaluation was
observed to thereby evaluate a solder heat resistance.

(4) Evaluation of a copper-stuck heat resistance (T-288)

A base plate of 5 mm square for evaluation was prepared
from a copper clad laminated plate, and time passing until
blister was generated on the base plate for evaluation at
288°C was measured to thereby evaluate the copper-stuck heat
resistance by means of 'a ™A test equipment (TMA2940
manufactured by Du Pont Co., Ltd.).

[0051]
{5} Evaluation of a moisture absorption (water absorption
coefficient)

A base plate for evaluation was prepared by dipping a
copper clad laminated plate in a copper etching liquid to
thereby remove the copper foil, and it was left standing on
the conditions of 121°C and 0.2 MPa for 4 hours by means of a
pressure cooker test equipment (manufactured by Hirayama
Manufacturing Corporation). Then, a water absorption
coefficient of the base plate for evaluation was measured.

(6} Evaluation of a flame resistance

A base plate for evaluation was prepared by dipping a

copper clad laminated plate in a copper etching liquid to
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Mal ei m de conpound (3-8) Mal ei m de conpound (8-9)
Mal ei m de .conpound (B-10) 40 Component (O

thereby remove the copper foil, and a base plate for
evaluation was prepared by cutting out from the above base
plate for evaluation in a length of 127 mm and a width of 12.7
mm and evaluated according to a test method (V method) of UL94.
{7} Measurement o0f a relative dielectric constant and a
dielectric loss tangent

A base plate for evaluation was prepared by dipping a
copper clad laminated plate in a copper etching liquid to
thereby remove the copper foil, and a relative dielectric
constant and a dielectric loss tangent thereof were measured
at a frequency of 1 GHz by means of a relative dielectric

constant measuring device (HP4291B, manufactured by Hewlett~

Packard Company) .

[0052]

Production Example 1: production of a maleimide compound (B~1)

A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 358.0 g of bis({4-
maleimidephenyl)methane, 54.5 g of m-aminophenol and 412.5 g
of propylene glycol monomethyl ether ((maleimide group
equivalent)/ (equivalent in terms of a -NH, group) = 4.0), and
they were reacted for 5 hours while refluxing to obtain a
sclution of a maleimide compound (B-1).

[0053]

Production Example 2: production of a maleimide compound (B-2)
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Benzoguanam ne 10 10 Acet oguanani ne
2,4-Di am no-6-vinyl-s-triazine 10 10 D cyandi am de

A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 358.0 g of bis(4-
maleimidephenyl)methane, 54.5 g of p-aminophenol and 412.5 g
of propylene glycel monomethyl ether ((maleimide group
equivalent)/ (equivalent in terms of a -NH; group) = 4.0), and
they were reacted for 5 hours while refluxing to obtain a
solution of a maleimide compound (B-2).

The above solution was analyzed by GPC (gel permeation

chromatography, eluent: tetrahydrofuran), and a result thereof

is shown in Fig. 1.

According to Fig. 1, a peak of p-aminophenol appearing in
the vicinity of an elution time of about 19 minutes was not
observed, and peaks (B) and (C)} originating in the addition
products were confirmed. In this case, the peak {(A) shows
bis(4-maleimidephenyl)methane which 1s the synthetic raw
material; the peak (B) shows a reaction product represented by
the following chemical formula (7); and the peak (C) shows a

side-reaction product represented by the following chemical

formula (8):
[0054]

[Ka 12]

o 0
A e
HN~<(::>——0H
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1 2-2 5 Conponent (D) Phenol novol ac type epoxy resin (D 1)
50 50 50 40 50 25 Dicycl opentadi ene type epoxy resin (0-2) 50

50

[0055]

[Ka 13]

[0056]
Production Example 3: production of a maleimide compound (B-3)
A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 358.0 g of bis({4-
maleimidephenyl)methane, 27.4 g of p-aminobenzoic acid and
385.4 g of N, N-dimethylacetamide {{maleimide group
equivalent)/ (equivalent in terms of a -NH, group) = 10.0), and
they were reacted at 140°C for 5 hours to obtain a solution of
a maleimide compound (B-3).
[0057]
Production Example 4: production of a maleimide compound (B-4)
A reactor having a volume of 1 liter which was equipped
with a thermdmeter, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 268.0 g of m-
phenylenebismaleimide, 109.0 g of m-aminophenol and 377.0 g of
N,N-dimethylacetamide {(maleimide. group

equivalent)/ (equivalent in terms of a -NH, group) = 2.0), and

they were reacted at 140°C for 5 hours to obtain a solution of
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Component (E): curing agent for epoxy resin Copol yner resin

(E-1) of
(E-2) of
i nor gani

styrene and nal ei ¢ anhydride 10 29 8 Copol ynmer resin
| sobutyl ene and mal ei ¢ anhydride 8 Conponent (F):
c filler

a maleimide compound (B-4).
[0058]
Production Example 5: production ¢f a maleimide compound (B-5)
A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 442.0 g of 3,3-
dimethyl-5, 5-diethyl-4, 4-diphenylmethanebismaleimide, 54.5 ¢
of p-aminophenol and 496.5 g of propylene glycol monomethyl
ether ((maleimide group equivalent)/{equivalent in terms of a
-NH, group) = 4.0), and they were reacted for 5 hours while
refluxing to obtain a solution of a maleimide compound (B-5}.
[0059]
Production Example 6: production of a maleimide compound (B-§)
A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 442.0 ¢ of 3,3-
dimethyl-5, 5-diethyl-4, 4-diphenylmethanebismaleimide, 54.5 g
of o-aminophenol and 496.5 g of propylene glycol monomethyl
ether ({(maleimide group equivalent)/(equivalent in terms of a
-NH> group) = 4.0), and they were reacted for 5 hours while
refluxing to obtain a solution of a maleimide compound (B-6).
[0060]
Production Example 7: production of a maleimide compound (B-7)

A reactor having a volume of 2 liter which was equipped
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Crushed silica (F-1) 40 40 20 40 40 40 40 Al um num hydroxi de (F-2)
20 10 10 IO 10-Measurenent and evaluation results (1) Copper foi
adhesi ve property (copper foil peeling strength: kN n) 1.60 1.65 1.65
1.65 1.60 1.60 2,60 1.60 (2) G ass transition tenperature (Tg, *C)

with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 408.0 g of bis(4-
maleimidephenyl)sulfone, 54.5 g of p-aminophenol and 462.5 g
of N,N-dimethylacetamide ((maleimide group
equivalent)/({equivalent in terms of a -NH; group) = 4.0), and
they were reacted at 100°C for 2 hours to obtain a solution of
a maleimide compound (B-7).
[0061]
Production Example 8: production of a maleimide compound (B-8)
A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 360.0 g of bis(4-
maleimidephenyl)methane, 54.5 g of p-aminophenocl and 414.5 g
of N, N-dimethylacetamide ((maleimide group
equivalent)/ (equivalent in terms of a -NH; group) = 4.0}, and
they were reacted at 100°C for 2 hours to obtain a solution of
a maleimide compound (B-8}-.
[00862]
Production Example 9: production of a maleimide compound (B-9)
A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which

could be heated and cooled was charged with 570.0 g of 2,2/-

bis[4-(4-maleimidephenoxy)phenyl]propane, 54.5 g of p-
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240235 225 245 200 200 200 250 (3) Sol der heat resistance Good Good

Good Good Good ‘Good Good Good (4) Copper-stuck heat resistance
(T-208, mnute) >60 >60 >60 >60 >60 >60 >60 >60 (5) Moisture
absorption (water absorption coefficient: %9 0.5 0.5 0.6 0.5 0.2 0.5

aminophenol and 624.5 g of propylene'glycol monomethyl ether
{(maleimide group equivalent)/(equivalent in terms of a -NH;
group) = 4.0), and they were reacted at 120°C for 2 hours to
obtain a solution of a maleimide compound (B-9).

(0063]
Production Example 10: production of a maleimide compound (B-
10)

A reactor having a volume of 2 liter which was equipped
with a thermometer, a stirring device and a moisture
determining device equipped with a reflux condenser and which
could be heated and cooled was charged with 282.0 g of 4-
methyl-1, 3-phenylenebismaleimide, 54.5 g of p-aminophenol and
336.5 g of N,N-dimethylacetamide ({{maleimide group
equivalent)/ (equivalent in terms of a -NH; group) = 4.0), and
they were reacted at 120°C for 2 hours to obtain a solution of
a maleimide compound (B-10}.

[(0064]
Examples 1 to 20 and Comparative Examples 1 to 8

Used were an aluminum salt of methyl ethyl phosphinate
(manufactured by Clariant AG.) or an aluminum salt of diethyl
phosphinate (manufactured by Clariant AG.) as a metal salt of
disubstituted phosphinic acid which was the component (A),
bis{4-maleimidephenyl)methane (manufactured by Daiwakasei
Industry Co, Ltd.), 2,2'-bis{4-(4-
maleimidephenoxy)phenyl]lpropane (manufactured by Daiwakasei

Industry Co, Ltd.) or the maleimide compounds (B-1 to 10)
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0.5°0.3 (6) Flane resistance V-0 V-0 V-0 V-0 V-0 v-0 V-0 v-0 (7)

Rel ative dielectric constant (1 GHz) 4.1 3.8 3.7 4.1 3.9 4.0 3.9 3.9
(8) Dielectric loss tangent(1 GHz) 0.004 0.003 0.002 0.003 0.002
0.005 0.003 0.002 Table 4 Conparative Exanple

obtained in Production Examples 1 to 10 as the maleimide
compound of the component (B), benzoguanamine (manufactured by
Nippon Shokubai Co., Ltd.), acetoguanamine, 2,4-diamino-6-
vinyl-s-triazine or dicyandiamide (manufactured by Kanto
Chemical Co., Inc.) as the 6-substituted guanamine compound of
the component (C), a phenol novolac type epoxy resin (D-1,
trade name: Epicron N-770, manufacture by Dainippon Ink &
Chemicals Inc.) or a dicyclopentadiene type epoxy resin (D-2,
trade name: HP-7200H, manufacture by Dainippon Ink & Chemicals
Inc.) as the epoxy resin of the component (D), a copolymer
resin of styrene and maleic anhydride (E-1, trade name: SMA-
EF-40, manufacture by Sartomer Co., Ltd.) or a copolymer resin
of isobutylene and maleic anhydride (E-2, trade name: Isobam
#600, manufacture by Kuraray Co., Ltd.) as the epoxy resin
curing agent of the component (E)}, crushed silica (F-1, trade
name: F05-30, manufacture by Fukushima Yogyo Co., Ltd.,
average particle diameter: 10 gm) or aluminum hydroxide (F-2,
trade name: HD-360, manufacture by Showa Denko X.K., average
particle diameter: 3 px m) as the inorganic filler of the
component (F) and methyl ethyl ketone as the diluent solvent,
and they were mixed in blend proportions (parts by mass) shown
in Table 1 to Table 4 to obtain homogeneous vanishes having a
resin content of 65 % by mass.

In Comparative Examples 4 to 6, red phosphorus (trade
name: Hishiguard TP-10F, manufacture by Nippon Chemical

Industrial Co., Ltd.), triphenyl phosphate (manufacture by
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1 2-3456 7 8 Thernosetting resin conposition (parts by nass)
Conmponent { A) Alum numsalt (A-1) of methyl ethyl phosphinate
20

Kanto Chemical Co., Inc.) or phosphoric ester (trade name: PX-
200, manufacture by Daihachi Chemical Industry Co., Ltd.) was
used in place of a metal salt of disubstituted phosphinic acid
which was the component (A).

Next, an E glass cloth having a thickness of 0.2 mm was
impregnated and coated with the vanish described above and
heated and dried at 160°C for 10 minutes to obtain a prepreg
having a resin content of 55 % by mass.

Four sheets of the above prepregs were superposed, and
electrolytic copper foils of 18 pum were disposed at the upper
and lower sides and pressed at a pressure of 2.45 MPa and a
temperature of 185°C for 90 minutes to obtain a copper clad
laminated plate. The copper clad laminated plate thus obtained
was used to measure and evaluate a copper foil adhesive
property (copper foil peeling strength), a glass transition
temperature, a solder heat resistance, a moisture absorption
(water absorption coefficient), a flame resistance, a relative
dielectric constant (1 GHz) and a dielectric loss tangent (1
GHz) by the methods described above. The evaluation results

thereof are shown in Table 1 to Table 4.

[0065]
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Alum numsalt (A-2) of diethyl phosphinate : Conponent (B)
Bi s(4-mal e¢i m dephenyl)- nethane 30 40 30 30 2,2'-Bis[4- (4-
mal ei m deppgnhoxy) - phenyl propane

Example
1 2 3 4 5 6

Thermosetting resin composition (parts by mass)

Component (A)

Aluminum salt {A-1l) of methyl ethyl phosphinate 10 10 20 20 20
Aluminum salt (A-2) of diethyl phosphinate 10

Component (B) 40

Bis (4-maleimidephenyl)methane 30 30

2,2’-Bis[4- (4-maleimidephenoxy)phenyl] propane 390

Maleimide compound {B-1) 40

Maleimide compound (B-2) 40
Maleimide compound (B-3) 40
Cemponent (C)

Benzoguanamine 10 10 10 10 10
Acetoguanamine 10
2,4-Diamino-6-vinyl-s-triazine

Dicyandiamide

Component (D)

Phenol novclac type epoxy resin (D-1) 60 &0 &0 50 50 50
Dicyclopentadiene type epoxy resin (D-2)
Component (E): curing agent for epoxy resin

Copolymer resin (E-1) of styrene and maleic

anhydride

Copolymer resin (E-2) of isobutylene and maleic

anhydride

Component (F): inorganic filler

Crushed silica {F-1) 40 30 40 40 40 40
Aluminum hydroxide (F-2} 10 20 10
Measurement and evaluation results

(;;ef;§§e:t::§;t§?h:;;;? property (copper foll 1.60 1.65 1.69 1.62 1.61 1.60
(2) Glass transition temperature {Tg, °C) ‘ 200 205 198 230 230 235
(3) Solder heat resistance Good Good Good Good Good Good
(4) Copper-stuck heat resistance (T-288, minute) >60 >60 »60 >60 >60 >60
{(5) Moisture absorption (water absorption

coefficient: %) 0.5 0.5 0.5 0.5 g.6 0.5
{¢) Flame resistance V-0 V=0 v-0 v-0 V-0 V-0
{7) Relative dielectric constant (1 GHz) 4.2 4.3 4,3 4.0 4.1 4.0
(8) bielectric loss tangent (1 GHz) 0.006 | 0,006 | 0.006 | 0.005 | 0.005 | 0.005
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30 30 30 Component (O Benzoguanam ne 10 10
Acet oguanaudne - 10

Table 2

Example

Thermosetting resin composition {parts by mass)

Component (A)

“Aluminum salt (A-1) of methyl ethyl phosphinate 20 20 20 20 20 20

Aluminum salt (A-2) of diethyl phosphinate

Component (B)

Maleimide compound (B-1)

Maleimjide compound (B-2)

Maleimide compound (B-3)

Maleimide compound (B-4) 40

Maleimide compound (B-5) 40

Maleimide compound (B-6} 40

Maleimide compound (B-7) 40

Maleimide compound (B-§) 40

Maleimide compound (B-9) 40

Maleimide compound (B-10)

Component (C)

Benzoguanamine 10 10 10 10 10 10

Acetoguanamine

2,4=-Diamino-6-vinyl-s—-triazine

Dicyandiamide .

Component (D)

Pheneol novolac type epoxy resin (D-1) 50 50 50 50 50 50

Dicyclopentadiene type epoxy resin (D-2)

Component {E): curing agent for epoxy resin

Copolymer resin (E-1) of styrene and maleic
anhydride

Copolymer resin (E-2) of iscbutylene and maleic
anhydride

Component (F)}: inorganic filler

Crushed silica (F-1) 40 40 40 40 40 40

Aluminum hydroxide (F-2)}

Measurement and evaluation results

1} Co foil adhesiw ropert co r foil
(1) Copper foi e property {coppe 1.60 | 1.65 | 1.65 | 1.65 | 1.65 | 1.65
peeling strength: kN/m}

(2} Glass transition temperature (Tg, 'C) 240 235 225 245 245 245
{3) Solder heat resistance Goed Good Good Good Good Good
{4) Copper-stuck heat resistance (T-288, minute) >60 >60 >60 >60 >60 »60
(5) Moisture absorption (water absorption

coefficient: %) 0.6 0.5 0.5 0.5 0.6 0.5
(6) Flame resistance V-0 V-0 V-0 v-0 V-0 V-0
{7} Relative dielectric constant (1 GHz) 4.1 3.8 3.7 4.1 4.1 4.1
{8) Dielectric loss tangent (1 GHz) 0.004 | 0.003 | 0.002 | 0.003 | 0.003 | 0.003
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10 10 D cyandi am de 10 s

2, 4-°-Di am no- 6-vi nyl -striazi ne
9 0 60 60

Component (D) - Phenol novol ac type epoxy resin (0-1)
Table 3

Exanple

13 14 15 16 17 18 19 20

Thermosetting resin composition (parts by
mass)

Component (A}
- Aluminum salt (A-1l) of methyl ethyl i : - ; =
phasphinate 20 50 10 10 10 10

Aluminum salt [A-2} of diethyl phosphinate 20 20

Component (B}

Maleimide compound (B-1) 40 49 30 40 40 60

Maleimide compound (B-2)

Maleimide compound (B-3)

Maleimide compound (B-4) 40

Maleimide compound [B-5]

Maleimide compound (B-6)

Maleimide compound {B-7}

Maleimide compound (B-8)

Maleimide compound [B-39)

Maleimide compound {(B-10} 40

Component (C}

Benzoguanamine 10 10

Acetoguanamine

2,4-Diamino-6-vinyl-s-triazine 190 10

Dicyandiamide

Component (D)
Phenol novolac type epoxy resin (D-1) 50

50 50 40 50 25
50 50

Dicyclopentadiene type epoxy resin (D-2}

Component (E}: curing agent for epoxy resin
Copolymer resin {E-1}) of styrene and maleic

anhydride 29 8 10
Copolymer resin {E-2) of isobutylene and

maleic anhydride 8

Component {F): inorganic filler
Crushed silica {F-1) 40
Aluminum hydroxide (F-2)

40 20 40 40 10 40
20 10 10 10 10

Measurement and evaluation results

(1} Copper foll adhesive property {copper
foil peeling strength: kN/m) 1.60 1.865 1.65 1.65 1.60 1.60 1.60 1.60

(2) Glass transition temperature (Tg, °‘C) 240 235 225 245 200 200 200 250

Good Goed Good Good Good Good Good Good

{3) Solder heat resistance
(4) Copper-stuck heat resistance [(T~288,

minute) >60 >60 260 »60 >60 »60 >60 >60
{5} Moisture absorption (water absorption

coefficient: %) 0.3 0.5 0.6 0.5 0.2 0.5 0.5 0.3

(6) Flame resistance

{7) Relative dielectric constant
{1 GHz)

{8) Dielectric loss tangent (1 GHz) 0.004 | 0.003 | 0.002
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Di cycl opent adi ene type epoxy resin (0-2) 60 60 60 60 Component
(F): inorganic-filler Crushed silica (F-1) 20 Al um num

hydr oxi depiE22) 4

Comparative Example

1 2 3 4 5 6 7 ]

Thermosetting resin
composition (parts by mass)

Component {Aa)

“ Aluminum salt (A-1) of
methyl ethyl phosphinate
Aluminum salt (A-2} of
diethyl phosphinate

20

Component (B)

Bis (4~maleimidephenyl)-
methane

2,2'-Bis[4-(4-
maleimidephenoxy) - 30 30 30
phenylipropane

Component {C)

30 40 30 30

Benzoguanamine 10 1¢

Acetoguanamine 10
2,4-Diamino-6-vinyl-s-
triazine 10 10

Dicyandiamide 10 5

Component (D)

Phenol novolac type epoxy
resin {(D=1)
Dicyclopentadiene type

epoiy rzsin {D-2) i : 60 50 60 60
Component (F): inorganic
fillexr

Crushed silica (F-1) 20

90 60 60 60

Aluminum hydroxide (F-2) 20
{Phosphorus base flane
retardant)

Red phosphorus (F-1) 20

Triphenyl phosphate (F-2) 20

20 20 20

Phosphoxic ester (F-3)

Measurement and evaluation results
{1} copper foil adhesive
property (copper foil 0.90 0.90 0.70 0.45 0.45 0.45 0.40 0.45
peeling strength: xN/m)
(2} Glass transition
temperatuze (Tg, °C) 140 150 130 120 120 120 120 120
{3) Solder heat resistance Swollen Swollen Swollen Swollen Swollen Swollen Swollen Swollen
(4) Copper-stuck heat
resistance {(T-288, minute)
(5) Moisture absorption
(water absorption 1.1 1.1 0.8 1.1 1.1 1.1 1.3 1.5
coefficient: %)
{6} Flame resistance V-1 Burned Burned V-1 Burned Burned Burned Burned

{7) Relative dielectric
constant (1 GHz)

{8) Dielectric loss
tangent {1 GHz)

1 1 1 0 0 0 0 0

4.9 4.9 5.1 5.1 5.1 5.1 5.2 5.3

¢.014 0.014 0.017 0.023 0.023 0.023 0.025 0.026
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20 -
(F-1

(Phosphorus base flane retardant) Red phosphor us
20 . Tri phenyl phosphate (F-2) 20

[0069]

As apparent from the results shown in Table 1 to Table 3,
a balance is kept in all of the copper foil adhesive property
(copper  foil peeling strength), fhe glass transition
temperature (Tg), the solder heat resistance (T-288), the
moisture absorption (water absorption coefficient), the flame
resistance, the relative dielectric constant (1 GHz) and the
dielectric loss tangent (1 GHz) in the examples of the present
invention.

On the other hand, as apparent from the results shown in
Table 4, the laminated plates which are balanced in all of a
copper foil adhesive property, a glass transition temperature,
a solder heat resistance, a moisture absorption, a flame
resistance, a relative dielectric constant and a dielectric
loss tangent are not found in the comparative examples, and

they are inferior in any of characteristics.

INDUSTRIAL APPLICABILITY
[0070]

The prepregs obtained by impregnating or coating the
base material with the thermosetting resin compositions of the
present invention and the laminated plates produced by
laminating and molding the above prepregs are balanced in all
of a copper foil adhesive property, a glass transition
temperature, a solder heat resistance, a moisture absorption,

a flame resistance, a relative dielectric constant and a

4 2



Phosphoric ester (F-3) 20 20 20 Measurenent and eval uation

results (1) Copper foil adhesive property (copper foil peeling
strength: kNn) 0.90 0.90 0.70 0.45 0.45 0.45 0.40 0.45 (2) d ass
transition ' tenperature (Tg,C 140 150 130 120 120 120 120 120 (3)

Sol der heat resistance Swoll en Swol | en

dielectric loss tangent, and they are useful as a printed

wiring board for electronic instruments.

43



it

I
‘Swol I en Swollen Swollen Swollen Swollen Swollen (4) Copper-stuck
heat resistance (T-288, mnute) 11100000 (5 Misture
absorption (water absorption coefficient: % 1.1 1.1 0.8 1.1 1.1 1.1
1.3 1.5 (6) Flane resistance V-1 Burned Burned V-1 Burned Burned

Bur ned

WHAT IS CLAIMED IS:

1.  Athermosetting resin composition comprising:
(A) a metal salt of disubstituted phosphinic acid,
(B) a maleimide compound having a N-substituted maleimide group in a
molecule; '
{C} a 6-substituted guenamine compound represented hy the following
Formula (1) or dicyandiamide and
(D) an epoxy resin having at least two epoxy groups in a molecule:
wherein the maleimide compound having a N-subatituted maleimide

group in a molecule containa g com,poﬁnd having an acidie substituent and
an unsaturated maleimide group represented hy the following Formula (8)
or Formula (§), which is a product preduced hy reacfing (b+1) a maleimide
compound having at least two N-substifuted maleimide grovps in a molecule
with (b-2) an amine compound having an acidie substituent represented by
the following Formula (2) in an organic solvent:

(Ka 1] _
HoN N NH,
—
A g
N\\(N
Ry (1)
{whexein Ri represents phenyl, methyl, allyl, vinyl, butyl, methoxy ox
benzyloxy).
[Ka 2]
S /(R?)x
HQN—@
J
Ry

{(wherein Rz each represents independently an acidic substituent selected
from a hydroxyl group, a carboxy group and a sulfonic acid group; Rs each
represents independently a hydrogen atom, an aliphatic hydrocarbon group
having 1 to 5 carbon atoms or 2 halogen atom; X is an integer of 1 t0 5, and y
is an integer of 0 to 43 and a sum of x and y ia 5%
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'Burned (7) Relative dielectric constant (1 GHz) 4.9 4.9 5.1 5.1 5.1
5.1 5.2 5.3 (8) Delectric loss tangent (1 GHz) 0.014 0.014 0.017
0.023 0.023 0.023 0.025 0.026 [0069) As apparent fromthe
results shown in Table 1 to Table 3, a balance is kept in all of the
copper foil adhesive property (copper foil peeling strength), the
glass transition tenperature (Tg), the solder heat resistance
(T-288), the noisture absorption (water absorption coefficient), the
flame resistance, the relative dielectric constant (1 GHz) and the
dielectric Io§§agpngent (1 GHz) in the exanples of the present

i nvention. On the other hand, as apparent fromthe results
shown in Table 4, the anlnat d plates whi ch are balanced in all of a
copper foil adhe5|v rq glass transition tenperature, a

sol der heat resista ceN—N ture ab &2 on, a flane resistance, a
dggfﬁ tric | oss tangent are not

relative dielectric
found in the conparati e ex hey are inferior in any of
characteristics. | NDUSTRI AL APPLI CABI lai]Y [ 0078} The prepregs
obt ai ned by inpregnating or coating the base material with the

t her noset t i ng (wiesein ReORpRsid i oasesaht thheape esens i Ruendd GF Rervdch he

| ami nated pl at es@ﬁ@dﬂ%dn&uﬂ} arﬁymgém@oﬁnﬂx mihdnagyarb@rmoateup
prepregs are ?%hagggg érléﬁaméﬁofi ggggh adhesi ve property, a

gl ass transit enper ure reS|stance a noisture
absorption, a flane re5|stance, a relatlve di el ectric constant and a
dielectric loss tangent, and they are useful as a printed wring
board for electronic instruments. WHAT IS CLAIMED IS: 1. A
t hernosetting resin conposition conprising: (A) a netal salt of
di substituted phosphinic acid, (.B) a naleimde conpound having a
N-substltuted nmal ei rai de group in a nol ecul e,

[Ka 4

@‘ L7 O~
. I /
(Ra), (4}

(wherein Rz, Rs, x and y represent the same ones as in Formula (2); Rs and
Rs each represent independently a hydrogen atom, an aliphatic hydrocarbon
group having 1 to 5 carbon atoms or a halogen atomi and A is an alkylens
group, an alkylidene group, an ether group, a sulfonyl group or & group
rapresented by the following Farmula (5);

[Ka 51

(O OHO~O}
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“(C) "a 6-substituted guananai ne conpound represented by the follow ng
Formula (1.) or dicyandi am de and (D) an epoxy resin having at | east
two epoxy groups in. a nolecule: wherein the mal ei m de conpound
having a N-substituted rmal eim de group i'n a nol ecul e contains a
conpound havi ng an aci di ¢ substituent and an. unsaturated nal ei m de
group represented by the following Formula (a) or *Fornula (4), which
is a product produced by reacting (bl.) a mal ei mde conpound havi ng
at least two N-substituted nmal eimde groups in a nolecule with (b-2)
an am ne conpound havi ng an aci di c substituent represented by the
following Formula (2) in an organic solvent: H2NNNH2 YY N (1 )
(wherein Ra.repr eseptsg phenyinedreblyl impdelaybting nyk, dodbtilng net hese
or benzyloxy). Ma 2] Pi2N\l (R3L(2) (wherein R2 each represents

i ndependenriesirlaciidhcthebstsrrgeatting amiséd compnsd thodr dRGITHGUP a
carboxy group ,and a sulfonic acid group; Rs each represents

i ndependen€l§im hypdco§Ran Abaechindl it gt fcB f@g6ecar bon group having
1 to 5 carbon atons or a halogen atom x is an integer of 1 to 5, and
y is an integer of 0 to 4; and a sumof x and y is 5); / >C30.

A-4-1 (FO_‘;?’)Z.;\; 1&%&2&@4&" phate B%ta&@@g%%ngmﬁ%gghf;@a #TR1AGCERES

in Formula ( ach represents 1 nd ent rogen atom an
al i phati ¢ dweregasbesrghgupo hendinrg 21 to 5 carbon atons or a hal ogen
atonm; afa 41 /--.),(R2)x (R3)Y(4) (wherein 1/2, Rs, x and y
represent the sane ones as in Fornmula (2); Its and Re each represent
i ndependently a hydrogen atom an aliphatic hydrocarbon group having
1 to 6 carborfhgt demiveted Huladgemcapominanid Aladnad: avheydEherHrivum
an al kylidene, grqup, an .ether group, a sulfonyl group or, a grou

repr esent 3B tHEY HFURRAG Fgrlﬁjﬁ?aOPE?}D‘TCkag/%lSUQ?rBS’Sdf‘éTpraegmgtal
obt ai ned 1-npregnatj ng,or__coat.i ng base material _w th "

t her noset t’i r‘}& roéls?arnlc cio“affa%gsioﬁeons g(%c@?fdi% tp5eéjlr5?mafwaﬁfge{lhglﬁamng’
subj ecting itk Q L ;3. A lam nated pl ate obtained by

| am nat i n%raetﬁa r“rc”cl)laa [ ngL t he gpr%pr eg according to claim2. 4. The

| am nated plate according to claim3, wherein it is a netal clad

| am nat ed pl at e obtai ned by superposing a netal foil on at |east one
side of the prepreg and then heating, pressing and nolding it.
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